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THE PHYSIOLOGIC BASIS FOR SURGICAL
THERAPY OF PEPTIC ULCER'
HENRY N . HARKINS, M.D., Ph.D.*

It is with much pleasure and a sense of nostalgia that 1 return to the Henry Ford
Hospital after eleven years. You have made much progress in this period. Your magnificent new buildings, including this hall in which I am now speaking, are a testimony
to this progress. I must pause before proceeding with the main body of my talk to pay
tribute to my former chief. Dr. Roy D. McClure. As time has passed, I appreciate
his well-rounded excellence in all the compartments of a full life. He was an excellent
surgeon and a true gentleman. As I grow older, I marvel at his tolerance of my shortcomings. I try to use his gentle but insistent methods of accomplishing a purpose in
dealing with my own residents. I am pleased to see my former associates, Drs. Laurence
Fallis and Conrad Lam in positions of increasing responsibility and influence. I miss
seeing our well-beloved Dr. Arthur McGraw. As a teacher, it is a welcome sight to
see some of the men who were on the Resident Staff in Surgery when I was here, now
serving as active members on the Attending Staff and making important contributions
to the surgical literature. Among these are Doctors Brush, Szilagyi, Barron and Ponka.
The subject of my talk is "The Physiologic Basis For Surgical Therapy of Peptic
Ulcer". I thought it might be of interest to you to have presented a summary of work
on this subject performed in one laboratory. For this reason, I will not refer to the
important contributions of others in this field but will present only our own investigations, either those of the author or of Dr. K. A. Merendino, of our group.
Our belief is that peptic ulcer is due to excess free hydrochloric acid secretion
by the stomach. The old rule, "no acid, no ulcer", is pertinent in this connection. Acid
secretion, in turn, is stimulated by 4 mechanisms:
1.
2.
3.
4.

Nervous (cephalic, vagal) phase.
Hormonal (gastric, antral) phase.
Intestinal phase.
Adrenal phase.

The relative importance of these phases in the human can be estimated only by
inference from studies in experimental animals. A synthesis of results of Sauvage,
Schmitz, Storer, Kanar, Smith, and Harkins (1953) and of Dragstedt, Woodward,
Storer, Oberhelman, and Smith (1950) indicates that in the normal dog the relative
importance of these phases may be: nervous (40 per cent), hormonal (45 per cent)
and others combined (15 per cent). The Sauvage pouch is useful in these differentia]
studies and has, we believe, certain advantages over the Mann-Williamson preparation.
One of these advantages is that the animals maintain a good nutritional status only
in the former, so that with the Sauvage pouch, any resultant peptic ulcers are not on
the basis of malnutrition.
l.From the Department of Surgery, University of Washington School of Medicine, Seattle. This work
was aided by grants-in-aid from the National Institutes of Health (Pro'ect G-3295). Abstract of
paper given before the Henry Ford Hospital Medical Association, Detroit, Friday, Nov. 12, 1954.
*Professor of Surgery and Executive Officer of the Department of Surgery, University of Washington
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Acid secretion is not only subject to stimulatory, but also to inhibitory regulation.
Among the latter influences are:
1. Duodenal inhibition.
2. Sympathetic nerve fibers
In addition, the susceptibility of the gastric or intestinal mucosa to peptic digestion
may be considered in any study of the mechanisms of ulceration.
Work done in our laboratory relative to certain of the individual phases of gastric
secretion, either stimulatory or inhibitory, will be summarized as follows:
I. Nerve Phase

(Stimulatory)

1. In the Shay rat preparation (pylorus ligated after 24 hours of starvation, control
rats developed an average of 22 ulcers per rat) vagotomy entirely eliminates peptic
ulceration.
2. In the Shay rat preparation, adequate doses of Banthine or of atropine also
eliminate peptic ulceration.
3. In the Mann-Williamson dog, vagotomy reduces the incidence of stomal
ulceration from 85 per cent in the control animals to 11 per cent in the animals with
supplemental vagotomy, this decrease in incidence being accompanied by a prolongation
of the life of the animals.
4. Banthine and atropine decrease the incidence of stomal ulceration in the
Mann-Williamson dog, but do not prolong the survival of such animals.
5. Neither Banthine nor atropine, even in high dosage, has an appreciable effect on
the 24 hour, free hydrochloric acid, secretory response after feeding of the Heidenhain
pouch dog.
6. Vagotomy of the main stomach causes a significant rise in the volume and
the free hydrochloric acid content of the secretion from a Heidenhain pouch.
Discussion: The results listed in 1-4 above are consistent with the view that the
vagi mediate the nervous phase of gastric secretion and that vagotomy, or the administration of anticholinergic drugs, abolishes this phase. The results in 5 above are more
complicated of interpretation and indicate that interference with the nervous phase
has no effect on the hormonal phase, at least in so far as the latter is measured by
Heidenhain pouch (pouch without vagal connections) secretion. The results in 6 above
are more difficult of interpretation and are believed to indicate a stimulation of the
hormonal phase by vagotomy (in addition to the known action of this operation in
abohshing the nervous phase) (see I I below).
II. Hormonal Phase

(Stirnulatory)

1. Antrumectomy in the Sauvage pouch preparation reduces the incidence of
peptic ulceration from 100 per cent in the control animals to 45 per cent following
antrumectomy.
2. Gastrojejunostomy (2 types) of the main stomach causes a significant rise in
the free hydrochloric acid secretion from a Heidenhain pouch. This stimulation occurs
whether the anastomosis is high, medium or low, and is not abolished by vagotomy.
Di.tcu.ssion: The paradoxical stimulatory effect of gastrojejunostomy may explain
its relative clinical ineffectiveness when used alone for the treatment of duodenal ulcer.
Four possible explanations are offered for the stimulatory effect: (1) Lack of duodenal
4!

I

inhibition, (2) Increase antral stimulation due to repetitious food passage, (3) Alkaline
rebound phenomenon, and (4) Prolongation or intensification of the intestinal phase.
III.

Duodenal

Inhibition:

1. Gastroduodenostomy (3 types) in dogs gives rise to less Heidenhain pouch
stimulation than does gastrojejunostomy.
2. Pyloroplasty (3 types) in dogs produces essentially no excess Heindenhain
pouch secretion.
3. Dogs with Heidenhain pouches and with the antrum transplanted to the colon
secrete more free hydrochloric acid from the Heidenhain pouches when the stomach
empties by means of a gastrojejunostomy than when it empties by means of a gastroduodenostomy.
4. Dogs with antral transplants to the colon (Dragstedt preparation) develop
stomal ulcers much more commonly when the stomach empties by means of a gastrojejunostomy than when it empties by means of a gastroduodenostomy.
5. Similarly after antral resection and discard, in dogs injected with histamine,
the relative incidence of stomal ulceration for the two types of anastomosis is similar
to that in III-4, above.
Discussion: On the basis of these studies, we feel justified in continuing our
chnical practice of performing a Billroth I (gastroduodenal anastomosis, either end-toend or Finney-von Haberer modification) gastric resection or a "combined" (partial
distal gastrectomy, vagotomy and gastroduodenostomy) resection for most patients
with duodenal ulcer. Our overall experience with these procedures involves their
performance in 330 cases with what we believe are encouraging results. We are pleased
to note that in this Hospital, the same procedures have been used for several years.
IV. Relative Sensitivity
Peptic Ulceration

of Different

Portions

of the Gastrointestinal

Tract to

1. Esophagogastrectomy in dogs, either with or without vagotomy, leads to a
high percentage of fatal esophageal ulceration. When the esophagogastric junction is
sacrificed, esophageal ulcer and/or esophagitis is a constant finding. "One hundred
per cent" parietal cell resections do not prevent serious esophageal complications. (Hoag,
Kiriluk and Merendino, 1954).
2. Both Grondahl esophagocardioplasty and long, Hefler extramucous esophagocardiomyotomy in dogs are accompanied by a high incidence of esophageal ulceration.
Vagotomy in conjunction with either procedure increases the severity of esophageal
complications. The short, HeUer operation gives less severe changes (Merendino).
3. It was determined in dogs that by increasing the length of the afferent loop in
the Billroth I I plan of gastrectomy, less buffering capacity is available for the neutralization of acid secretion at the gastroenteric stoma (Merendino).
4. On the other hand, inherent mucosal sensitivity varies little from the distal
duodenum to the midjejunum, as determined by gastric anastomosis followed by
histamine injections in dogs. Similarly, when segments of the esophagus, mid-duodenum,
jejunum and ileum are exposed to a drip of an acid-pepsin mixture, all of these segments
are equally resistant, except the esophagus which is much more susceptible (Merendino).
5. The first portion of the duodenum (possibly because of its contained Brunner's
glands) is less susceptible to a drip of acid pepsin mixture than is the jejunum.
42

Discussion: On the basis of these studies. Dr. Merendino is utilizing an operation
of jejunal interposition (a segment of jejunum between the esophagus and stomach)
in all operations where the cardiac sphincter is destroyed. This operative preparation
has been thoroughly studied in experimental animals and is being tested in patients.
V. A New Operative Preparation for the Study of Gastric Secretion and Peptic
Ulceration: The Sauvage Pouch (vide supra).
SUMMARY
The results of some 19 individual groups of experiments, under the heading of
studies of the nervous phase of gastric secretion, the hormonal phase, duodenal inhibition, the relative sensitivity of different portions of the gastrointestinal tract to peptic
ulceration and a new experimental operative preparation have been presented.
These experimental studies have been correlated with our clinical experiences
with three operative procedures in patients: (1) The Billroth I gastric resection, (2) The
combined operation (partial distal gastrectomy, vagotomy and gastroduodenostomy),
and (3) The jejunal interposition operation for replacement of the cardiac sphincter
(Merendino operation).
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